Photochemistry of the furan-side 8-methoxypsoralen-thymidine monoadduct inside the DNA helix. Conversion to diadduct and to pyrone-side monoadduct.
We have studied the photochemical reactions of 8-methoxypsoralen (8-MOP) with calf thymus DNA. Analysis of the photoproducts formed was carried out by enzymatic digestion of the 8-MOP-modified DNA, followed by HPLC separation of photoadducts by high-pressure liquid chromatography (HPLC). The 4',5' (furan-side) monoadduct of 8-MOP bound to thymidine is converted to cross-linked thymidine-8-MOP-thymidine diadduct by 341.5 nm light with a quantum yield of 0.028 +/- 0.004. This is 4 times greater than the quantum yield for initial adduct formation (0.0065 +/- 0.0004). When low levels of 8-MOP are covalently bound to DNA by using 397.9 nm light, less than 10% of the adducts formed are diadducts yet nearly 70% are in 5'-TpA cross-linkable sites. The furan-side monoadducts in these sites can subsequently be converted to diadduct or to a lesser extent 3,4 (pyrone-side) monoadduct.